SEVERAL METHODS are now used in conjunction with cardiac catheterization for localizing and quantitating right-to-left shunts. These include the recording of indicator-dye concentration curves after selective intracardiac dye injection,14 the external recording of radioactivity following injection of radioactive materials,5 6 and the use of cardioangiograms or cineangiograms to picture the course taken by contrast media introduced selectively through the cardiac catheter.7
SEVERAL METHODS are now used in conjunction with cardiac catheterization for localizing and quantitating right-to-left shunts. These include the recording of indicator-dye concentration curves after selective intracardiac dye injection,14 the external recording of radioactivity following injection of radioactive materials,5 6 and the use of cardioangiograms or cineangiograms to picture the course taken by contrast media introduced selectively through the cardiac catheter. 7 Such methods may provide both qualitative and quantitative information, but in some instances they embody either theoretical or practical disadvantages to the patient. These include the theoretic hazards inseparable from the use of radioactive materials, the cost of special equipment and its early obsolescence owing to improvements in design, and finally the small increase in risk associated with repeated angiocardiograms.
We believe that we are justified in reporting our results using a qualitative, simple, and safe method of identifying the origins of right-to-left shunts. This information, in addition, permits accurate selection of the best site from which to perform intracardiac injections of contrast media. While the use of indicator-dilution curves has been recommended for such preliminary localization of shunts,8 the test to be described requires no special equipment. Although it does not lend itself to quantitative interpretation, the ether test will always give a definite positive or negative result.
Method and Material The tests were performed as described by Donzelot et al. Rapid injections of these small amounts of ether through the cardiac catheter into the pulmonary circulation normally caused the patient to cough but produced no other subjective effect. Such a response was termed "negative." In the presence of a right-to-left shunt, however, such an injection resulted in a dramatic complaint by the patient of "pins and needles" or "pricking and burning" around the mouth, nose, and forehead. When the right-to-left shunt occurred through a patent duetus arteriosus, the patient complained of similar sensations in the buttocks and feet. Such responses are termed "positive."
The application of this test to infants and children depends on the use only of sedation as opposed to general anesthesia. All of our patients in this age group were sedated as recommended by Keith False-negative results were recorded in three instances among the earlier patients in the series. Two of these patients had tetralogy of Fallot. In retrospect, it seems probable that the injection from the right ventricle was made from a position distal to the septal defect in one patient, and in this instance no test was made from the right atrium. For the second patient it seems likely that too small an injection of ether was made (0.05 ml.) in a two-year-old child who was heavily sedated. The third patient had an endocardial cushion defect with pulmonary hypertension and cyanosis. Ether tests were done from the pulmonary artery and right ventricle, and both were negative. No test was done from the right atrium and, in this instance, the rightto-left shunt may well have been at this level. Thus we think that two of the three falsenegative results would not have occurred had we performed a complete series of ether tests as was the case in our later patients.
A further instance in which ether tests proved valuable is illustrated by the following report of a patient not included in the above series.
Case Report A 36-year-old man was investigated for cyanotic congenital heart disease and was found to have severe pulmonary stenosis with an interatrial septal defect. Ether tests were performed during cardiac catheterization and proved to be negative We observed no ill effects whatsoever in our smaller series and would endorse the opinions held by these previous workers that the test is simple, safe, gives accurate results, and allows immediate interpretation-an important consideration when intracardiac angiograms are being planned. Summary A method is described for localizing central right-to-left shunts by means of anesthetic ether injected through a cardiac catheter at various sites during cardiac catheterization.
The presence and location of right-to-left shunts were correctly demonstrated in 42 of 43 patients in whom the diagnosis was later confirmed at operation or autopsy. The instance in which the site was interpreted incorrectly is explained.
Three false-negative results were obtained from the test and reasons for these are also given.
In our view the test is simple, safe, gives accurate results, allows immediate interpretation, and requires no special equipment. It has proved to be a most useful test for preliminary localization of shunts prior to selective angiocardiography.
